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FAILURE MODES EFFECTS ARALYSIS (FMEA) = NON-CIL HARDWARE
- NUMEER: MS-5SS-B031- %

SUBSYSTEM NAME: £ DOCKING SYSTEM
| REVISION: © _ FEBDEC, 1957%

PART HAME PART NUMBER
VENDOR MNAME VENDOR NUMBER
LRU : CONNECTOR SLIYU.8£2522 00y

SWITCHING BOX (CSB)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYELS: -
CONNEGTOR SWITCHING BOX {CSE) - ELECTROMECHANIGAL INSTRUMENT

| AEFERENCE DESIGNATORS: ADVEYAL

QUANTITY OF LIKE MEMS: 1
ONE

FUNCTIDN;

INPUT/OUTPUT FUINGTIONS:
ONE INPUIT (8 CONNECTORS)
) WO OUTPUTS (8 CONNECTORS EDR EACH QUTPUT SGRvOME)
SWITCHING OF 254 CIRCUITS, OF WHICH: 85 CIRCUITS - TM, 186
SIRCUITS ARE FUNCTIONAL
THE TM DATA ENTERS *SHUTTLE" PANTL

ALL DOCKING MECHANISM FUNCTIONS EXCEFT FOR PYRAD SEPARATION ARE
TRANSFERED BY THE CONNEGTOR SWITCHING BDX.

NOTE: CSB FMEA IS ONLY APPLICABLE FOR MISSIDNS RECUIRING TRANSFER OF

ELECTRICAL FUNCTIONS BETWEEN THE QDS DOGKING, MECHANISM AND SOME OTHER
| MECHANISM {IF.E. PMA1). IF THE SHUTTLE |S ECUIPPTED WITH THE "SOFT DOCKING
- ASSEMBLY. THE USE OF THE CONNECTOR SWITCHING BOX IS NOT PLANNED.

tMS-6SS - 687
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FAILURE MODES EFFECTS AHALYSIS (FMEA) — HON-CIL FAILURE MODE .
' NUMBER: ME-855-B&N-D1

REVISION¢ 0 FEBOEC, 1607¢
SURSYSTEM NAME: E - DOCKING SYSTEM

LRY: CONNECTR SWITCHING BOX CRITICALITY OF THIS
ITEM NAME: CONNECTOR SWITCHING BOX FAILURE MODE: 1R3
FAILURE MODE: - :
LOSS OF ONE MOTOR OF THE SWITCHING MECHANISM
MISSION PHASE: -
o0 ON-ORBIT
VEMICLE/PAYLOADVXIT EFFECTIVITY: 103 DISCOVERY _
JO4 ATLANTIE - -
105 ENDEAVOUR (AFPLIES ONLY WHEN THE
LA INSTALLED
CAUSE:

MULTIPLE INTERNAL COMPONENT FALLURES
CRITICALITY 111 DURING INTACT ABORT ONLY? NO
CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS DHLY)? NO

REDUNDANCY SCREEN  A) PASS

B) PASS
C) PASS

PASS/TAIL RATIONALE:

A)

B)

L)

METHOD OF FAULT DETECTION: -

INFORMATION AEQUT INITIAL AND FINAL POSITION OF THE SWITCHING BOX MECHANISM
IS GOING TO THE "SHUTTLE" TM AND TO THE *SHUTTLE" PANEL: INFORMATION ABOUT
MATING OF THE CONNECTORS IS GOING TDO THE “SHUTTLE™ TM™.

MASTER MEAS, LIST NUMBERS: PZ7X2001Y - CONNECTOR MATE XPI IND
PZ7X3002Y - CONNECTOR MATE XP2 IND
P27X9003Y - CONNECTOR MATE XP3 IND
PZ7X9004Y - CONNECTOR MATE XP4 IND
F2TXB005Y - ODM POSITION
PZ7XS006Y « PMA1 POSITION

CORAECTING ACTION:
N PERFDAM EVWATD MANLUIALLY H CONN
INTTIATION OF PYR T SERA 19N:
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AILURE MODES BFFECTS ANALYSIS {FMEA) — NON-GIL FAILURE MODE
NUMBER: M5-ESS-EIT31- 0]

MEFERHIRE ARG C REWSAOUE-PEAFORM EVA TO MANUALLY SWITCH
PNHECTORS-DR-AEMOVE 98 BOLTS FROM THE DOCKING BASE TO SEPARATE THE
ABITER FAOM IS8, -

EMARKSHECOMMENDATIONS:

N0 AEDUNDANT MOTORS ARE FROVIDED TO CONTROL SWITCHING OF CONNECTORS.
NLY ONE MOTOR IS ACTIVATED AT A TIME THE OTHER MOTOR IS IN STANDEY
IDUNDANCY. PYRO CONTROL IS NOT SWITCHED.

- FAILURE EFFECTS -

) SUIBSYSTEM:
J EFFECT - LDSS OF MOTOR REDUNDANCY ONLY.

} INTERFACING SURSYSTEM(S): :
{GRADED CONNECTOR SWITCHING BOX CAPABILITY.

| MISSION:
JEFFECT ON MISSION,

) CREW, VEHICLE, AND ELEMENT{S):
> EFFECT FIRST FAILURE.

- FUNCTIONAL CAMCALITY EFFECTS:
JAST CASE, SHUTTLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OR VEHICLE
TER THREE FALLURES,

IST FALURE (ONE MOTOR FAILS TO FUNCTION) - NO EFFECT, LOSS OF REDUNDANCY

COND FAILURE [SECOND MOTOR FAILS TD FUNGCTION] - LOSS OF SWITCHING
PABILITY FESULTING IN LOSS OF NOMINAL UNDOCKING CAPABILITY. |
RO FAILURE (FAILURE WITHIN PYRO SUBSYSTEM) - LOSS OF CAPABIUTY TO
*LEMENT PYRD-SEPARATION. .

SIGN CRITICALITY {PRIOR TG OPERATIONAL DOWNGRADE, DESCRIBED IN F):

RATIONALE FOR CRITICALITY CATEGORY DDWNGRADE:

MMOUGH THE CAMMICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
NSIDERATION (ALLOWED PER CA 5050107TW), THEY ARE PROVIDING ADDITIONAL
AT TOLERANCE TD THE SYSTEM.

ER THE SECONT IMING FAILURE. THE CRAEW WOULD PERFORM EVA TO MANUALLY

Tox COMMECTDRS. IF TC PERFDRAM I I FA T

TATE PvRt T SEFARATION, A ATH FA WIITHIN P
WRRST CASE *DESIGN CRITICALITY" EFFECT. IF UMABLE TO PERFORAM EVa {FIFTH
&3 FaLUAE), POSSIELE LDSS OF CRAEW/NVEHICLE DHE TO LOSS OF ALl
OCIING CAPARILITY. )
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NOMN-GIL FAILURE MODE
NUMBER: M5-85S-B031- D1

« TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS

TIME FROM FAILURE OCCUNRENCE TO DETECTION: SECONDS

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS

TIME AEQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIEE TO EFFECT?
RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO ERRECT:

CREW WOULD MAVE SUFFICIENT TIME T0 PERFORM EVA. -

HAZARDS AEPORT NUMBER(S) : ORB! 401A

HAZARD DESCRIPTION:
INABILITY TO SEPARATE OABITER AND ISS,

~ APPHOVALS .
PROOUCT ASSURANCE ENGR. - M. NIKOLAYEVA
DESIGN ENGINEER i A TUKAVIN
DESIGN ENGINEER - A DONCHENKD- - -

M3-658 - 651



